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(54) LIGHTING CIRCUIT FOR FLUORESCENT LAMP 

(57)Abstract: 

PURPOSE: To improve efficiency in a battery-using 
voltage region by controlling the set control output 
voltage of a liquid crystal backlight inverter to a 
predetermined value via a converter which works to raise 
and lower voltage. 

CONSTITUTION: A lamp 22 is driven via a DC power 
source 21, a voltage raising/lowering DC-DC converter 
14, and an inverter 13. When an output voltage is set to 
roughly halfway between the upper and lower limits of 
the operating input voltage fluctuation range of a battery 
21, then the difference between input and output 
voltages is reduced, and voltage conversion efficiency in 
a batter-using voltage region is optimized. This efficiency 
enhancement leads to reduction in the power consumed 
by the system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the drive circuit of a fluorescent lamp which mainly 

serves as the back light light source of a liquid crystal display. 

[0002] 

[Description of the Prior Art] It is usually that the conventional lighting circuit for fluorescent lamps sets 
the output voltage of a pressure-lowering DC-DC converter below to the MIN value of the input voltage 
change range, and uses it for JP,3-1 1595,A like a publication. 
[0003] 

[Problem(s) to be Solved by the Invention] In the narrow field of the input voltage change range, 
although it is effective, input voltage differs from the input voltage at the time of cell use greatly at the 
time of adapter use, and the conventional technology becomes disadvantageous [ the change range at the 
time of cell use ] for a latus case. That is, with a pressure-lowering converter, it is the control-output 
voltage Vo. It is surely Vo<Vba (min). ~ It becomes below minimum voltage at the time of cell use, and 
no matter what voltage may be inputted, you have to lower the pressure below to Vba (min). Moreover, 
conversely, by the pressure-up converter, if it becomes control-output voltage Vo<Vin, it becomes 
impossible to stabilize output voltage and output voltage will go up with Vo=Vin. Therefore, Vo>Vad 
(max) - It had to set up more than upper limit voltage at the time of adapter use, and in order to 
transform the low voltage at the time of cell use into high voltage, the consideration of as opposed to 
system efficiency in this way by which decline in efficiency was not avoided was not made. 
[0004] The purpose of this invention is to offer the efficient lighting circuit for fluorescent lamps at the 
time of cell use, without causing degradation by wide-range voltage correspondence. 
[0005] 

[Means for Solving the Problem] Since the above-mentioned purpose is attained, this invention sets the 
output voltage of the pressure-lowering DC-DC converter usually used below to an input voltage MIN 
value, or completely apart from the method of setting up the output voltage of a pressure-up DC-DC 
converter beyond an input voltage MAX value The lighting circuit which can perform operation which 
combines both a pressure up and pressure lowering is used, and it is the control-output voltage Vo. 
Especially at the time of adapter use, input voltage upper limit Vad (max), It is [ as opposed to / the 
input voltage upper limit Vba (max) and the input voltage lower limit Vba (min) / the time of cell use ] / 
(Vba(max)+Vba (min)) 2x0.8<=Vo<= (Vba(max)+Vba (min)) / 2x1.2. It sets up. 
[0006] 

[Function] The converter equipped with the step-down-and-step-up function is the setting control-output 
voltage Vo. In the high input voltage change range, it operates as a pressure-lowering DC-DC converter, 
and operation is automatically changed as a pressure-up DC-DC converter in the low input voltage 
change range from the setting control-output voltage Vo. Since power conversion efficiency falls so that 
input voltage and a setting output voltage difference become large, it becomes possible by setting up an 
I/O voltage difference small to raise system efficiency. Therefore, system efficiency is improvable if 
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efficiency sets up setting control-output voltage in the center of a simultaneously of the bound value of 

the cell input voltage change range thought most as important. 

[0007] 

[Example] Hereafter, drawing 1 or drawing 5 explains one example of this invention. Drawing 1 shows 
the block diagram of the conventional inverter circuit. A power supply 21 usually consists of two power 
supplies of an adapter and a cell, and the pressure of it is lowered on the fixed voltage below the supply 
voltage which absorbs the voltage variation of a power supply 21 by the pressure-lowering converter 1 1, 
and is set up by the feedback voltage setting resistance 1. This output voltage is impressed to the main 
inverter 13, DC- AC conversion is performed, and a lamp 22 is turned on. 

[0008] With this method, i.e., a pressure-lowering converter, it is the control-output voltage Vo. It is 
surely Vo<. Vba (min) — It becomes below minimum voltage at the time of cell use, and no matter what 
voltage may be inputted, you have to lower the pressure below on the minimum voltage Vba (min) at the 
time of cell use. 

[0009] Input voltage follows on going up from the minimum voltage Vba (min) to the upper limit 
voltage Vad (max) at the time of adapter use at the time of cell use, and system efficiency continues 
descending. The maximum efficiency point in this method exists in the minimum voltage (Vba (min)) of 
supply voltage. 

[0010] Drawing 2 shows one example of this invention. A power supply 21 usually consists of two 
power supplies of an adapter and a cell, consists of two kinds of converters which have each function of 
the pressure-lowering converter 1 1 and the pressure-up converter 12, operates the pressure-up converter 
12 with feedback voltage at the time of (Vba(max)+Vba (min)) / 2<Vo, and operates the pressure- 
lowering converter 1 1 at Vo< (Vba(max)+Vba (min)) / 2:00. This output voltage is impressed to the 
main inverter 13, DC- AC conversion is performed, and a lamp 22 is turned on. 
[001 1] Drawing 3 shows one example of this invention. A power supply 21 usually consists of two 
power supplies of an adapter and a cell, and consists of a step-do wn-and-step-up converter 14. This 
newly adds a transistor and diode to the pressure-lowering converter 1 1, is constituted, operates as a 
pressure-up converter at the time of /2<Vo (Vba(max)+Vba (min)), and operates as a pressure-lowering 
converter at Vo< (Vba(max)+Vba (min)) / 2:00. 

[0012] Change motion control is possible also by the current-feedback resistance 2 indicated to be the 
case where it is based on the feedback voltage setting resistance 1 to drawing 4 . 
[0013] The efficiency property effect of this invention is shown in drawing 5 . According to this 
invention, from drawing 5 , the maximum efficiency is demonstrated in the simultaneously center point 
of a cell use field, in (Vba(max)+Vba (min)) / 2x0.8>Vo field A predominance over a circuit efficiency 
fades conventionally, conversely (Vba(max)+Vba (min)) in a /2xl.2<Vo field /2x0.8<=Vo<= since the 
degradation at the time of the minimum voltage Vba (min) is expected at the time of cell use (Vba(max) 
-f-Vba (min)) (improvement in efficiency is achieved under Vba(max)+Vba (min) / 2x1.2 conditions.) 
[0014] 

[Effect of the Invention] According to this invention, optimum efficiency is obtained in the cell use field 
to which efficiency is thought most as important, and an effect is in power consumption reduction of a 
system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting circuit for fluorescent lamps characterized by setting control-output voltage as 
input voltage change within the limits in the lighting circuit which consists of an inverter which drives a 
fluorescent lamp by the RF, and a DC-DC converter which makes the light of the input voltage control 
and modulate. 

[Claim 2] The lighting circuit for fluorescent lamps equipped with the step-do wn-and- step-up function 
which can perform operation which combines both a pressure up and pressure lowering by the 
aforementioned DC-DC converter in a claim 1 . 

[Claim 3] a claim 1 - setting « the aforementioned DC-DC converter — control-output voltage Vo 
especially « the input voltage upper limit Vba (max) at the time of cell use, and a lower limit Vba (min) 
~ receiving - /(Vba(max)+Vba (min)) 2x0.8<=Vo<= (Vba(max)+Vba (min)) / 2x1 .2 ** - lighting 
circuit for fluorescent lamps carried out 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of lighting for fluorescent lamps conventionally explaining one 
example of this invention. 

[Drawing 2] The circuit diagram of lighting for fluorescent lamps explaining one example of this 
invention. 

[Drawing 3] The circuit diagram of lighting for fluorescent lamps explaining one example of this 
invention. 

[Drawing 4] The circuit diagram of lighting for fluorescent lamps explaining one example of this 
invention. 

[Drawing 5] The property view of the efficiency explaining the example of 1 effect of this invention. 
[Description of Notations] 

1 [ ~ A pressure-lowering converter 12 / — A pressure-up converter, 13 / — A main inverter, 14 / - A 
step-do wn-and- step-up converter, 21 / - A power supply, 22 / ~ Lamp. ] - Resistance, 2 - Current 
detection resistance, 1 1 
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DRAWINGS 
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